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(57) Abstract: The onset ratios and pathological conditions of collagen-induced arthritis (CIA) and adjuvant arthritis (A A) in model 
mice are successfully ameliorated by topically expressing cyclin-dependent kinase inhibitor (CDKI) pl6 1NK4t and p2 1** 1 proteins in 
articular tissues. In the synovial cells of the mice with the induction of CDKI, the expression of inflammatory cytokines (IL- 1 /? , IL-6, 
TNF-ff, etc.) are inhibited. The p2l Ci P' protein to be used for inhibiting the abnormal proliferation of synovial tissues, inflamma- 
tion in synovial tissues and/or the expression of inflammatory cytokines in synovial tissues; a p21 Ci * >1 gene; a compound promoting 
the activity or expression of the above protein; medicinal compositions containing these molecules; and a method of screening a 
compound participating in the abnormal proliferation of synovial tissues, inflammation in synovial tissues and/or the expression of 
inflammatory cytokines in synovial tissues targeting the p21 Ci > >1 protein. Rheumatoid arthritis and the like can be prevented or treated 
by gene therapy with the use of, for example, p2l CipI . 
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(CDKI) pie"" 48 *J;lf P 21 clpl ^W^H*Httlil«t?^m»fc:»a**5^fc 
£<fc»K ^7-y>g||g|i« (CIA) *J;V75;a^>mflijtt (AA) *:zr)W 

till YiU >©^$«lS^J-r•Sfctot3fflV^^p21 c, ' ,1 
e>^S^trEISI«ifi£^*ft^t-So P 21 clpl *>^*m*m&}£Ltc. 
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mmm 
p21 cip. \)^^^mm 

m&mmW^?- (rheumatoid arthritis; RA) it, &m.<Dmffi<Dmm&m.* 

l&tSiLTf B'J>^I^^T^2.o mmx-m%.$tiZ> IL (interleukin; -i >^ 
— u<i 3r>)-l£, TNF (tumor necrosis factor; JM^5EH?)-cu fe«fctFIL- 

(Arend, W.P. and J.M. Dayer, 1995, Arthritis Rheum. 38:151-160; 
Feldmann, M. etal., 1996, Cell 85:307-310) o *©*g*^ ttz^ * tmt 

ffl&tr 4 ^-*<DV9m&2.1ttie>^£\sX^Zo SmMMVlZtAsifte., TNF- 
cr, IL-l$fcfcHL-6©J; 3 b*^ >£*#Q-f 3£ LTO 
§ (Elliott, M.J. etal., 1994, Lancet. 344:1105-1110; Moreland, L.W. etal., 
1997, N. Engl. J. Med. 337:141-147; Campion, G.V. et al., 1996, Arthritis 
Rheum. 39:1092-1101; Arend, W.P. etal., 1998, Annu. Rev. Immunol. 16:27-55; 
Yoshizaki, K. et al., 1998, Springer Semin. Immunopathol. 20:247-259) o &\ 
7L\ZftmtoiZ.m&t\sX\±, t b'D^rv^nn^X d-^-->5^>. X)l 
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Me>tiZK^t£\,^(D(D, t%m<DMm*mffll<X^2>£%Z.<btiX\<^ (Conaghan, 
P.G. et al., 1997, Curr. Opinion Rheumatol. 9:183-190) o ZtiizMLX, b 
K (leflunomideK i^^n^V >L FK506& h'©ff L < m% 

ztitzmmt, u ^^T-mmmzm^t&ftte&mMMvmmuz somite ft 

^^Pltt§ 0 m-aT>$u-7. h (remicade^infliximab) jgiTOf- 
i&tzBLBitTK-ttiK m%iz& k> m^^Ltz bmmnffimumz&^x%]m&& 
Tt5ui:^ 5o $t>iz, mmiztDtz-oxmm(Dmn^^±isb^miz-D^ 
xi&iz£A,¥mwztLX\,^i^ 0 &m&m$!i-rz>mm±w.mx>)vyy>i'-ifi 

teW>fctf*- (CDKI) i:Df(in^*BlflS^^liP©J^e^f<JffibT. ™ 

ssii^iffljig -e © * © omm * mmmm -t^ztizx^ &m&<Dmmmm 
i-zm$t*i7ix£tz 0 

CDKI(i N ^ix^ix3~4<@(D^ W\— £^ifINK47T $ 'J — ^<tt>*Cip/Kip7 t 
$ U— A»S>&5 (Sherr, C.J. andJ.M. Roberts., 1995, Genes Dev. 9: 1149-1163) 0 

tz>pi6 mii \z, * y ymzm&vx, ? u >d#+m *? u 

-t?4 (CDK4) SfcttCTK6fctt«Wt«ftft*^-«a^*ft»J«-C*3&^«fc-5t:^- 
&o Cl©«k-5iCpl6 1NK4 *tt N 6 1 /S$fTJH?JniMJ8&IBS-*~£ (Lukas, J. etal., 
1995, Nature 375:503-506; Koh, J. etal., 1995, Nature 375:506-510; Serrano, 
M. , 1997, Exp. Cell Res. 237:7-13) 0 Cip/Kip7 t ^ U -IC^-T •Sp21 cip » (i, ^ 
tUfc"?^ * i; >/CDK«£#£IM-r 5 (Harper, J.W. et al., 1993, Cell 
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75:805-816; Xiong, Y. et al., 1993, Nature 366:701-704) o p21 cipl it, DNA* 
*) * 7— M 6 ^tfiVtikT 2> PCNA (proliferating cell nuclear antigens; t&M 
&Mm%ifiiM) iZ&m&LTZtlZ^mibtZ (Flores-Rozas, H. etal., 1994, 
Proc. Natl. Acad. Sci. USA. 91:8655-8659; Nakanishi, M. etal., 1995, J. Biol. 
Chem. 270:17060-17063; Waga, S. et al., 1994, Nature 369:574-578; Li, R. et 
al., 1994, Nature 371 :534-537) 0 Z(D£olZ s p21 Cipl \±fflMmM<Dm* te&ffi 

Z (Taniguchi, K. et al., 1999, Nature Med. 5:760-767) o ?tl%l±, 

U 0-?3-mti&U1i&WM%& (rheumatoid synovial fibroblasts; RSFs) & in vivo 

r-iiCDKi pu im > zftMLK^fiK in vitro x^m^mm<Dmm^mmt % t 
pi6 ,NK4a #^^3i-f s-i t^nai Lto pi6 iNK4a (Dmmummm u ^v^© 

^x^fflv^Tpie^ite^^Ti/i/o hp®^ (aa) 

fa(bmn*mmtZ>Z.t\,zmilLtz (Taniguchi, K. etal., 1999, Nature Med. 
5:760-767) o pl6 ,NK4a ^^{3 XZMB&nfemi*. ftifcGQiaU ^ •?3-M*>m&m%. 

p21 Cipl (i, pl6 imte £&||&3:7 7^J-£^irSCDKIT&2>o p21 Cip ' i, 

pw mi tmm, v^^r®mmmmz&$:t2>mmw i Mm#X' invivox&% 
mbtn^tK invitrox&m#mmcDmm*mmtz>tftm&mm$ti&o 
tp2i cipi commit, pi6 l ™*t&m*o, ftvv^^mM(Dum&mMiz$>m®t> 

flit (Taniguchi, K. et al., 1999, Nature Med. 5:760-767) o £tz, p21 cipl te 
pl6 ,NIMa hlt^ It-Y ^ U >#c£tt*^- -tf©-r^T£IE«-r6o P 21 Cipi 
^*Sfe,IE^«^ilS«ffi^llS^W^Gl^T^±^-H-'5 (Dimri, G.P. et al., 
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1996, Mol. Cell. Biol. 16: 2987-2997)o pl6 INK4a fSJtCU^M, ^itizft 
M'P1rZ> (Tahara, H. et al., 1995, Oncogene 10: 835-840) o pl6 1NK4a MittCD 

$m&i&ik(Dmm\zn lxzk> mmmizmm^^^x^ zt^zztLZ (Aicorta, 

D.A. et al., 1996, Proc. Natl. Acad. Sci. USA 93:13742-13747) CDfZ^U 
p21 cipi (»^mm\±& Otlt-fe p21 cipl J£+M ^ i; 

6 MfT £ifr< (LaBaer, J. et al . , 1997, Genes Dev. 11: 847-862) 0 

p21 cipl <D N*^ Kp< -f >«CDK/iM * 'J >1g£f*£:ffl5f1U3-r3-^ C3feS$ H 
;>W>tt, DNAmS^Wm^^^DNA^UX^— Ifd©^^- >y r ©loT*& 
£PCNA£:ifcS-£LTPS§£*e-f (Li, R. et al., 1994, Nature 371: 534-537) 0 % 
tz, p21 Cipl <D&mi±. p300/CB?oy??-'<-?-£W-/cZ£(Dm<£imzte-&?2> 
'J >E/CDK2£MUT\ NF-/cB^#t£©jtfc^|giji£ii&-r 3 (Perkins, 
N.D. et al., 1997, Science 275: 523-527) 0 ££(3, S«©fflUS*fc:*V^t: 
tt>p21 c,pl ©WJ^3U±T^f h-S>^tc«t^*BlllS^SS?i-rs(Tsao, Y.P. etal., 
1999, J. Virol. 73: 4983-4990; Matsushita, H. etal., 1998, Hypertension 31: 
493-498; Kondo, Y. et al., 1997, Exp. Cell Res. 236: 51-56; Sheikh, M.S. et 
al., 1995, Oncogene 11: 1899-1905) o £61^ *i— tf?Stt©Pfl*W^©» 
^ftftffl* pl6 ,NK4a t p21 cipl oT<^£ (LaBaer, J. etal., 1997, Genes 

Dev. 11: 847-862; Li, R. et al., 1994, Nature 371: 534-537; Xiong, Y. et al., 
1993, Nature 366: 701-704) o pl6 1(tt4a itfe^CDlfe^A^ t> z^)UZ&^Xffi(D 
Mm*&tzt>?Z£i), p21 cipl mfc?(D®im<DmmtlZmte^X^Z> (Serrano, 
M. etal., 1996, Cell 85: 27-37) 0 Z(D£o\Z^ JgjgtfJtC fcpl6 iwt4a hiiES'J^ 
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iz£btA&mrtmbmznzt^oMmzm^<4b(DT-&t), ^®@^{±, mm 
mmztztezcDmmz&^T, p2i cipi *>^?W(Dftm. j pmMzi%mtzzt{z 
cto, mmmm<Dmi%mM#£v/£fzit&mzmffltzz£iz$>z> 0 ct^u 

mz&ttZ'&m&VJ h^3^>0M^WJt^fc46©, p21 cipl ^>;^I, 

p2i cipi mfc?. &£um*>'^n<Dfe&^&&m*mnzi*z><t'&%>}<Dmm. 
mmzzti^^-^^tsmmm^^mt^o *mw&, p2i cipi *> 

*%wmt>it. m^w^i-mmfe (ra) ©ifr«^;i/T-&5 x^*©^- 

^>f^gHS5?& (collagen-induced arthritis; CIA) v'^CDI&Sttri 

iiiic pie'^ite^sfcJi p2i Cipl mfc?it&mmz%m$vtzm&(Dfem%} 

m&m^ZmWi&iT- -otzo Z(D^?M±, =7V Y<D7i/a.^y h H@5^ (adjuvant 
arthritis; kk)hmmiz t hRAh©^l : &&Mt££^(Courtenay, J.S. etal., 
1980, Nature 283:666-668; Wooley, P.H. et al., 1981, J. Exp. Med. 
154:688-700; Holmdahl, R. etal., 1988, Lab. Invest. 58:53-60) o £©IU* 
t «fc t) *&BJJ# pl6 ,W[4a l±> Df*< p21 cipl (DMB^XiZ £ D ifiSIgS^ 

*mwmt>&, p21 Cipl pl6 ,HKta ®il«(zJ:oT^MIISttJi«J^tM 

mmttzo ztizmfr&ztz®, cihmBiz#vz>t&m.&-y-j h*-f >©^£iia 
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Zn-i-)imft. (mAb) MBmt&mtZ (Piguet, P.F. etal., 

1992, Immunology 77:510-514; Williams, R.O. et al., 1992, Proc. Natl. Acad. 
Sci. USA. 89:9784-9788; Geiger, T. et al., 1993, Clin. Exp. Rheumatol. 
11:515-522; Van den Berg, W.B. et al., 1994, Clin. Exp. Immunol. 95:237- 
243; Thorbecke, G.J. etal., 1992, Proc. Natl. Acad. Sci. USA. 89:7375-7379) 0 

pie m4 *mfc?£tzl*v2l Ci > l mte?ZmALtzmW}Xit, hti-i XDftMftG 

vv^rmmmmgmmitm^tz in vitro amm-cit, p2i cipi mfc^o&M 
TXv-^7,\z&z>nMvt*mm-rz>zhtsi<, mAMM&mmzmm 
?z>z\t&mwLtz 0 z t>iz*mmt>\£. v<D°r (aa> 
^rfr&m^x, p2i cipi Mfc?mm<D&j%:*tiimvrzo *e>mm. cih^^x 
' %,t>ntz(Dtmmiz, aa^* mc^t*, p2i cip ' xt&j-oDmto^comx&m 

&**U invivo&XV in vitro tz&tt \,^?nt> pl& m * 

mBT&mizmm-rzzLiitmfrtbbtitzo mmmmmmiz^ zmmomm, 
m&m<v>mffis 'ozxmm. is^umnmit. p2i cipi ste^jawctt^r 
mizmfflztix&t,. mfcttiizbmm^mzb, m cipl Jte^t.tsae^* 
(Dmmitm&X'&^tzo atz, p2i cipi mfcttrnxistzMBammmmizxiiz 
KM&mmm<Dmtffi'pLxist), p2i cipi &&*mm& in vivo iz&^x%m 
mzmmmm^mm Lx^zzt #5£is£ n £<, 

mnmm, &izi>2i cipl <Dmm&, Mtem&mmttmmttt t> r> %z. * ltcdki 

mzbrnrntzztzRiiALtzo ztz, ztiz&Kimt. pi6 iNi4a ^fc{ip2i cipi © 
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fls^WBu p2l cipl * w^K&JHWfc-tSCfcm; O^tx^ 'J-->^t 

5Ci:^T#5o *fc* p2l Cipl *>^*Jf*>p21 cip » ilfc^ $LTMZZ<D£o*X 

(i) mmm^m^mm. mmmmv&m. &&v/&iz\*mmiB!mz*$\i- 

> t tr^ -p2i cipI sags 

>fc t**-p21 cip ' ISf^3- K-TSDNA, 

h*Y>0«S*W*lt5fc«>tfflV^x Tffi (a) (c) CD 

(a) 2 U >«c#tt^r^— tf-f >b:fc- *-p21 cipl ?S14&iE3fi*-3*b&«K 

(b) it-r ^ g t?^ >b t^-p2i clpl sesfc^w^ww-rs 

( c ) flBtttf-r * >; 4 y t t*- P 2i cipl 

(4) (1) Kt3*©*W«*K x (2) ICBB«CDDNA, ttzlt (3) {CBBUS© 

(5) rtM^mcD^mtim. mmmmv&ms &&v/£tz\±mmm®£&tt 
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(b) fgp2i cipi ^>/^sfflit-f^ u vmmm&*m&-r z 

(6) ?tMiii^cDMmiiM, mmmv>$i&, &&v/&it\izmMm\zi&v 

(a) y-4 ? y y&w&Jf-i—m — p2i cipl #>/s£gic N fcfctfeia 

(b) g£ P 21 Cipl ^>y^RM^aj-rsxg, *«fcV 

(c) *tfeKtt££M3-&fc^»^fctt«UT. I£p21 cipl * W?^WM£it 

(7) mmnmcomnmm, mmmmo&m, &&v/%.tzizmmmmiz3sv 

(a) F*jHt$®1M 5 D >&&&*±— feV > fc.tr *-p21 cipl 5§{5^£3gg| 

(b) ^ P 2i cipi ief©is?i«jisttffltim ^.t^ 

(c) »«K«&SM**&^»^i:Jt«EfC. Mp21 cip ' m&?(DfeWm® 
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**tfc» *SXS, 

(b) U*-*-?S&£tfetti1-axg, 4octt>- 

vm*>^ZKZ^~- K-T4DHA&ll«fSo*«Wt:*J»sr»B||a«©||f(Hi 

tzsb(Dmm£LT(Dmmifi^£ti2>o h*^>i:imMii, il-i 
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^jL^&j^mxmmrz z t&x% ZoWtb.^mw w^ira* 0n2.au p2i c *" 

£ tz imtt&m ^mi-ftzmm^mm^^mb. mmtzzt&njm-z 
ztz. max.* mzi*. m cipl ty^zmz^-vt sdna 

(Harper, J. W. et al., 1993, Cell 75, 805-816, El-Deiry,W.S. et al., 1993, 
Cell 75, 817-825 (GenBank Ac. No. U03106K Noda,A. et al., 1994, Exp Cell 
Res 211, 90-98) T-ff*«fe&bfc*ffll!S£ig#U SE«e«S*fctt* ©Jg*±JSA»*, 

*>jV7m<D£.mizm^%MffitLxi3L, mz.it. cosm^. cmmm. mnznm 
R&*£(Dm%mmM, sf mm* t'om^mm. mmmm. *mw (E.coii) &m 

(Invitrogentt) ^pEF-BOS (Nucleic Acids. Res. 1990, 18(17), p5322) 
HAiffflflgcD^'J 7 # — t Lt & TBAC-to-BAC baculovirus expression systemj 
(6IBC0 BRLtt) r Pichi a Expression Kit j 

(Invitrogentt) KZtiK *MM(D^W-t LT:iipGEX-5X-l (Pharmacia*!), 
TQIAexpress systemj (Qiagentt) tzttfmf btlZo ftiiTO^©^ © 
m\&, V>W.i3fri"5l>fes DEAE^** h^>i£. 

V-AD0TAP(^-D yn— VWW AttJ^SuperFect (Quiagentt) *M^tzftm. 

xzz> 0 m$ntzBnmi&tefrzmmz-*y^? mamma, mm. mz.&. 

i"The Qiaexpressionist handbook, Qiagen, Hilden, Germanyj 83ii©;£i£ 
£ ffl l^T ff o Z t ifi vtffeX & h o 

&*3x %n%x&ti\z. Atavism, mz.it. vcsuz&z&tiL&mm&mm&i' 

7fA (GIBC0-BRL, Gaithersburg, Maryland), tf->J:J7* Ft; «fc*»<4 
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&mtti£mm&& (Kramer, W. and Fritz, H. J. (1987) Methods in Enzymol., 
154: 350-367), Kunkelffi (Methods Enzymol. 85, 2763-2766 (1988)) tat'Ofi 

m*mm it, p2i cipi 9 w<*»©rst£-$»£5££fc ¥*n&>%mv>tz#>, p2i cipi * 

ti+J-'f >ffl^^*UP©J1-Sfetotcfflv^p2l cipl * >^*H&n- Kt5 

DNAt L/tliv cDNA-C *> o t * ^ ^ ADNAT'$> T & <fc l^o p2l eip ' cDNA:*5J:tf 
p2i Ci p'>yy ADNAtoiNTJis iScSK (Harper, J. W. etal., 1993, Cell 75, 805-816, 
El-Deiry, W. S. et al., 1993, Cell 75, 817-825 (GenBank Ac. No. U03106), 
Noda, A. etal., 1994, Exp. Cell Res. 211, 90-98) £K9J#0BCT3ivrt'i<& » 

p2i cip, cDNA^j;^p2i cipi v v ADNAti, ±ib<obb^**it ^%>mmmfemz-* 

U 37 7 h* (JUST, 15~501gg) &^j&U ^tl§^^ ^ V-tLT, P 21 cipl 

^^LT^Siffil^^fctillB^S^cDNA^il^tZ^U^v-^^S^^tT* 

3 D — — /W 7 'J y >f -if- *s a ct t> , cDNA^ -f 7z> U - j e»7V A7-T77 

y-£*7 u- - >^-r^,ci:{z c fco-c*p2i cipl cDNA^ £ ty c p2i cipl adnas 

WITT 5:ifc#TS*«cDNA7-r 7*7 U — fcLTtts«it«t hHeLa^ilia^^cDNA 
7^77'J-SfflU5;i:^§^o cDNA7-f 77 >J-:fcJ;tf$V A7-f 

77>j-«:, rfSHSSS (CLONTECHtt) SIBl>5ik*f«5. W±0tf IM 7--b? 
*«fiJfc-£/W 7U ^-bf-^a (Sambrook et al., Molecular 

Cloning (Cold Spring Harbor Lab. Press)) ^©H^^tlie^^tiTW-S— Btf) 
tufimiZ'ft^Xfitto Z. tifiX-g Z>o *7~ tf^SJfStcd: t)iflIU£DNA 
-f 7 »; -t?- ^ a >mz <fc t) * 7 y > 7*£ *ifcDNA»rJti±,3I^ tjL 



WO 01/21793 



12 



PCT/JP00/06511 



77 7 5 KDNA& if £ It 77 D - - > 7* U $83SfSlft& iflcffl ^ 5 z t % Z>o 

tz&mmmmz&tfz&m&vj viijycDmLitmutztzmz, P 2i cipi 7> 

?(D%m*femt5ib&®$:m^z>zt&ajmx-$>%<> nmrniz^-r^oiz^ m 
tzo z.<Dmtp<b. mm. mzmmmmz^xp2i cipi #>;^M(Dft&m. j pmm 

Mz.lt. p21 cipI ^JiDNAli«{CS^tTp53te^@^(Ccto-C, 
2>ftm%lzmm$tLZ> (Dulic, V. etal., 1994, Cell. 76:1013-1023; El-Deiry, 
W.S. et al., 1994, Cancer Res. 54 : 1 169-1 174) Q S«fiJg#SfcttffiJfil 
m%W<D «fc "5 ^«&l«fll«I»Jlfe^Tt? & , p53#^#^^ P 21 Cipl %3£ftS£§*<* ft 
?)offc> p21 Cipl at^Fttl* < oip<0«BJB1*t3*lNt Jflia, tf^lS^s IL-6 
\Z&iX ; bi%^£tl2> (Gartel, A. L. and Tyner, A. L., 1999, Exp. Cell Res. 
246: 280-289; Bel lido, T. et al., 1998, J. Biol. Chem. 273:21137-21144) 0 

mttzM vnmk\z-&\^xm cipX zmmtz^Koik-smsmzmfeztix^z 

(Barboule, N. et al., 1997, Oncogene 15: 2867-2875; Sheikh, M. S. et al., 
1994, Oncogene 9: 3407-3415; Gorospe, M. et al., 1999, Gene Express. 7: 
377-385 )„ *nh<D*\Z\±, t 7 r > fltt 7 -fe ;Mb IE £ Sd * Z&MJp 
TrichostatinA, $.tz, 12-0-^ b 'y'fiz 7 -f ;b7 * Jltfll-ld-T-t'r — K Dl/ 
*;^>7iD-jk 1/^7^ 5 ft £(Nakano, 

K. et al., 1997, J. Biol. Chem., 272, 22199-22206, Sowa, Y. et al., 1997, 
Biochem. Biophys. Res. Commun., 241, 142-150, Alpan, R.S. andA.B. Pardee., 
1996, Cell Growth Different. 7:893-901; Jiang, H. et al., 1994, Oncogene 
9:3397-3406; Steinraan, R. A. et al., 1994, Oncogene 9:3389-3396) 0 Lfc# 
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X mm lz m I ^ nn 3 o £ % \z x P 2 l cip ' ©SSUfcJu 7 7 -r 7 - X * >f > ( F i reste i n) 
i:^|p)5Jf^#^ (Firestein, G. S. et al., 1997, Proc. Natl. Acad. Sci. USA. 
94: 10895-10900; Tak, P. P. et al., 1999, Arthritis Rheum. 42: 948-953) 

p21 cipi ^ w^g©-^ * y >tt#tt^r^-— vmmfe&zfem-tzfc'&mt, 

(a) p21 clp, *W<*H£, ti^Sg®l!$tl,Il, (b) p21 cipl #W^f| 

(Dvm yx&#t4*±— ifffi*TStt^ai-r?.xg, (c) &&ia*4£ 

«tt£*fc^»£-i:Jt«5Lt\ p21 cipl * W^fl©l£^t4£man£H±3*bl^t)£ 
*1ftia4i:UTIi«fC(BI|iBli«c<, 0yx.l±\ MfftmtK *iJ?Siglii:rit, S*g# 

xi), mmzm&zitfcBm-c&'oX'b&^o st, P 2i cipi ^>/^K^^3it- 

P 2i cipl 9 w^R©-tM * y vmmm&it, mm, im £ y 

£ (Matsushime, H. et al., 1994, Mol. Cell. Biol., 14, 2066-2076) o 

p21 ciPi #^/V7m<Dftm%mMt 5it^siit5fe»i;a, P 2i cipi 

^SCftM^SlSatt^-frt, ^©&© P 21 Cip ' * >^*R*&tftHj U P 21 cipl * 

>^^M©M / >^M^-^<b^tiMiR-rn(i^^o hp^s p2i Cipl * >^*ji© 
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(b) P 21 Cipl * W<*RS£tfeaj-f SM. is&V (c) t^SM* 

v^^^jt^bTs p2i cipi *>'V?nm*mM2i*z>{t'&®*miR?zjL&. & 

umz$s&$-i?tzBmx'$>^T&ji\,^ 0 stz, p2i cipi f>>sV7m*%m.-?z> 
mmz^un^mm^-^xi)^^ m Cipi m± 
t±\ ^^^^>yp yymzk t)m&irz>ztifix-%z> 0 mfo#)tej)&<D 
-MtLxiz, s*\ p2i cipi *>s^n*ftmt%MMizfa&umzmMzv, 
mmmzmML, ^ti^sDs-PAGE^m-r-So sds-page^, ^f)i±xr^m 

ZittzZ n*)\,u-^mU£lztfc'mtZ>o H2J!lcp21 Cipl 

mztttz>t?itt.&mm£, $ zizmmLtz-mmzmMz^x, mm±.\z& 
fit-s P 2i cipi *>n?n<D&&&zmm?z> 0 m^mn^im^^ut^tzmm 
zm^tzm-s mm) ttrntx, p2i cipi yyj^mm^mm^^^it^m^m 

p2i cipi mm;To%m*femt2>ib'£>%)*mmt2>tzisbiz^ p«ga^©p2i cipi it 

*M$iTtiix&^o spt>, p2i cip, it<g^(D^^{siir-5fb^(i. (a) 
©p2i cip, ite^^^-rs«{c, tM^^iftii^tsig, (b) P 2i cipi 5te 
TcDm^mvomz&tiitzztms (c) ««sm££tt£tt&io*£4:Jt 

<&LT\ p21 Cip, ite^©te^tFfi^tiSa^-B-SYb^$:^^Sxax £at? 

&&mmti,xit, ±s3xt tmm\Zs mzmmitta^o ztz, ft 
m&(Dp2i ci »m&?*%m-rz>MmtLx&, man. mmmm^cD^mwm 
fa*£cDmM*i&mzmi<^z>zt&xg5&z\tiizm7£$t\t£\,^ 0 vzi Cip, A&? 
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u - - > ^(i N ( a ) P 2i cipi MBi^cD^mmmmmoTM c u -ae****! 
*mw<Dxi7 u-=>y»t*t>ri±^ p2i cipi »£^©$Bsi9!iflifR«©TssK 

fcC«fc»K p21 Cipl itfi?©#g51£{OtU M^ISE©^SJf^ *ifJ0tlfit8©$li^ 
x^u-->mct3ti J fl5o c©77 »;-->y^^ji N P 2i Cipl MB^cd 

mm,*\/#-*-m®.*m&tLx%iiii-t2>tz!!b, %<Dj—v>7uyr4 >y 
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^RT-PCR»#f & £© ff &fi<j&fftai£&&*UJB t fc X * U - - > ^ £ Jtgc L TfS® 
T- & S £ 1% o iRpa £ ^ f -5 o 

^i ) ^p21 Ci '' , ite^©^$lJ^I^(rD^-^-)^zov^r(i,^(El-Dei^y, 
W. S. et al., 1995, Cancer Res., 55 (13), 2910-2919 (GenBank Ac. No. U24170), 
Evans, S. C. et al. (GenBank Ac. No. U50603)) (cSB«£ft-C^a„ £tz, B. 

%mfflwm®&m^tzm^fflmnmiz-o^xi±, xm. (Nakano, k. etai., 1997, 

J. Biol. Chem., 272, 22199-22206, Sowa, Y. et al., 1997, Biochem. Biophys. 
Res. Commun., 241, 142-150) iZEiffigtiT l> So 

mmmi&(Dmnmm j p£:fc&m j i-irz>mm mizm&Mffiw-?*) ©^ 

£1M h £^ >©$g3B£W»J-*-3fcto©Kaifc LTp21 Cipl * 

p2l cipl ^>y-?^H{i, «*.« N v>f ^□^r>s; 3 i^^3>^if©^fc 

p21 cipl ^>y^K^=2-Ht-SDNA^TtMII^©^mJi^ ?iMm^©^s 43 

xLrz\ti*mmmmzm\t%z£ifix*$2>o mmm^®^* * -®m\m 
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ffl I^T iAt 3 d «h Xg 3 o 

ttz, p2i cipi *>^?n^±mz?v--y?£&Qmbn%<b&y!}*mf&®. 

mMMcoj&ximnmzmmxgZo m«s mm^±mm^ti^u^L<it 
tm. rntemzi*, mm^^m^m^ %<tm. mmttk nwm&m. 
&%m. mnm, ^t*;w bsj^k ^sj^f tM«a^^-t>*-c^ 
-sat 1?, to £ n feSinmst' m&znz mtimmmmx 

* ^s#if n s j: a (3 -r 5 1 © t- & 3 , 
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^b^;i/*fflurM^©TOll«stti£o-r^-rs^i:^-c-^So 
<>A#3M;f£>*u 3Mj&&fftittttf!| N 0y^iJ7-;m-;K HfrtfHcfi^y-^ 

*><4*fflitSttSU, v;i/^— h80 (TM), HCO-50^#ffl tTt)ct^o 

P 2i cipi {i^*©«©^iiite(3^T-$)^^ijis^^^Pi«t-SRrHgttASfe?, 
-■•at, cne>©a#tz*i>Ttt, -e©<^ffl* s ns5^©M(i^^nsci:d{3% 
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»*b< Jii&O.lfr £100mg, cfc 0» * L < tt*51.0*»?»50Bg-C**o 
p21 ci P i * >,t*ff SDNA*JS#©if«t«ij«©P«li*, iitfit&tt©ft 

(Steinwaerder, D.S. et al., 1999, J. Virol. 73: 9303-9313) o L 
a^LTfrft-S^fc^-e^So «#^Si:LTJ±, {in vivo) 

tt*H»5'ui:tt§i, i^^^VttfDJJiffM;?., it£^DNAt«£-#;£ff* 

j^^-B-s^^tZctD, »»i»fTttx »aii»iRtt*w«>sci:*RriBTffeSo en 
tc<fc»), g^©MgiBii©i3&ii8u rt!i*a®©&ffi> &£v/&ittemmmm 
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Mm%, «^&±J<iffi©AxCApl6, AxCAp2K * fc&AxCALacZT^V ^ 

10%FCS(A)£fc<ilO ng/ml PDGF+ l%FCS(B)7;fMbfco [ 3 H]-TdR6Dfl£ *3 

«UT^-To pl6 ,NK4a (•) £fcli P 21 c,p ' (A) Olfi^^Att, V'Ui'Xtimfc 

H2ii, ciAcoj!ifTr^^(s-rpi6 i,iHa &ctiFp2i Cipl j&m^m^m^i-mx' 

$)Z> 0 CIA© x"}*£AxCApl6 (•), AxCAp21 (AK AxCALacZ (O) T't J t? -i )\/ 

*s £tc\t&mfimm (■) ia^ > wss&fgtf^m (^ep, 2ib^3ib) (a, 

B:fc«fctfC) x £fcttl|§|RRD (:£Ep\ 31B) (D) *fl.©Lfco «j«5©J£if©*i (A) N 

Romm (b) fimf,©x3 7 (c^ot) ^ufcata^Lfc, 

±© : &j5i±v«??3. 7K©¥^fii±SEM$:^-ro*P<0.05, **P<0.0k ***P<0.001 
(pl6™(AxCApl6)**£3*J!i*), # P<0.05, **P<0.0K ### P<0.001 ( P 21 CipI 
(AxCA P 21) *f£3ft]SJS) 0 

@3it •x"i7^<?)CIA^cs^^1-pl6" DC48 i>J;tJ f p2l cip, m&¥fem<D%im&7fitw 

M-C&Zo CIAv^&TfV AxCApl6, AxCAp2U AxCALacZ, 

(A~E) (F~J) £*T-?fc 0 AhF, iE««cJEifH«l ; Bi:G. £3 

^^©SCIA^mWfiJS ; CilH, AxCALacZ*amCIA£M&I®i ; DtU AxCApl6&LBCIA 

zmmm ; EtJ, AxCAp2iMgciAsifgig5c f~j, mmmfem 35^0 

AxCApl6. AxCAp2K AxCALacZ, ^feli4It«2MLfc, 2®@©<fe& 
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IL-6, TNF- a , £J;tfGAPDH iRNA©«31*ai^fco &RT-PCRT y-fe^f jg%©^S 
££Ji!ai*j{Z:*-fo b — >1~4 S ^JIAffiMSJEmiHiS ; U — > 
5~8, AxCALacZMg^lfP®i ; b->9~12, AxCApl6#L§^miW®j ; U->13 

mlr'^n-C&Zx, T^J t?J JUX AxCApl6 (G~I), AxCAp21 (J~L), AxCALacZ 

(d~f), g= fcfi^M«(A~c)T- 2 mmm u feciAMMi0©?tMifi!gES:^ u 
■r, mmM&wfr*ftmLtzo ztLbztn-m-akb (a, d, g^^jk il-i/? 

Ab (B, E, HfcJ^'KX ^TzltlEn'yV-^Mm (NRS) (C, F, Ii5ct^L) T-&L3IU 
fco ^-^-LfcJn;^^^:— ^^^-r >y • ^.^Tl-^-iy^"— fe'h^cDSM DAB T:nJ 

^fbLfeo -y-^-^s^feto, iL-i/j^.ttn'NF-ao^fiit^ia^ii^ 
Ei6{i, P 2i cip ' ae^«A{cj;su^v^-?i^ii^fls (rsf) (Dmmmm 

*^TmX*$>2>o mfjH,fzMl<DT^s"yj)lX Axlwl £fc|± AxCAp21 

-tffc RSF £ 10% FBS t«Lifeo AxCAp21 *»^-frfcRSF(Z ^ ^ V 

XDWOihfr*^ ttmizm^tz Axlwl £^£-t|-£ RSF tomnmX'fjiLtzo 

ioo moi 0^-eMit^*,«M* s m?>tifc (p<o.oi) 0 

m7l±, p21 cil " ^^J^^iJ-feRSFCT^ b-^^T-^-b^CD^^^-r^ 
MT'&Zo A, B, C, fccfctf D: m<D Hoechst33258 %k& 0 N-acetylsphingosine #1 

KibftmZtlXUZ (A)o AxCAp21MSRSF (B) *S<fclF Axlwl^HSRSF (C) T-fct, 
*mS©RSF(D) i:l^fil(C7#h-^^©gJ!^(iil^^n=&^o(M^©^ x 
400) o T^h-^^^^Lfclffl/ia©^*(i-oi,N-t(i|ISE^J^#Ba©<Ii:o E: mm 
Mh(D7jJn-X>f)in%famo *^SRSF (b->2), AxCAp21 2B 
->3) (U->4), Axlwl 2B (U->5) &£XM 

B (b->6) <DKS?fre>mmLtz±fflmdM*Mffi\,tzo UV-$aatfeHL-60«© 
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b->l(iDNA#?«v-£- (0X174 Haelll 8JWf%) t?*5„ 

0 8tt, 7*;a;t> hg§g5£ (AA) 5 f h©H«M(Z^^S p21 cipl Jtfc^ 
*A©5»**^-riaT?&So AA^y KDmmmiZTrStH AxCAp21 (♦) 
Sfeli AxCALacZ (O) ^USSrt^At-SM^^T^feo £0^-1* 6 E© 

3® (A) Sfclil® (B) ^fofco 77^ U^^{i2ocD^;u-rF^figttt6UW 

ti^scfcs^t (p<o.o5) 0 

El 9 12, AA©mai|#IS^tSOT p21 cipI Se^^O^jm^^f «T*feSo 

A: lESPgfi.B: £3£Jfi*^8LJIL;fcHSKC: AxCALacZMS LfcH®5,D: AxCAp21 
MStfcPgi5o p: J&MHh s: f: *M#Si. t: MMJUo 

ei i cm, p2i cipi M^mxmmvtzmmm(Dmm^m^^7rstm-c$> 

5o AxCAp21 (p21 cip ') £fcJ2 AxCALacZ (LacZ) Lfeli®©»JBIff (A), 

(B)s ^>**«» (0, SiVttH (D) fc^M-eHSgbTtBI 
^tfco jSil/Hi6E©7^ h©*Sm©¥i9±SEM£S!-r (A, B, C)„ Ji*JVC 

TFtm-n&Jilfim-C&Zo AxCAp21 (A) £fci2 AxCALacZ (B) "CiM L&HflS© 

pcna Li£»mu ¥^±sEM&*7Ah>'N*-r*^Lfc (c)<> ^ttf^^a^ai 

Ztltz (p<0.01)o 
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GB£ft3&©T:ii&^o te&t%mv (rheumatoid synovial 

fibroblasts; RSFs) li s B*mxm$%, n^HmMm^tzitm^mUX, if® 

UfrbMMLtzo mmm<Dmizm&frt>mmm*n tz 0 m&mmv (ra) 

ommit, >7 ^^^(DmmzQt-oX'n-otz (Arnett, F. C. etal., 1988, 

Arthritis Rheum. 31:315-324) 0 mmmm^mmteJCffimzmM D L 
(Taniguchi, K. et al., 1999, Nature Med. 5:760-767) o mMM2\Z& 
tfZ>Wi^ftmf*$> y hKa-4.5JV7 h >)i7 (7^*7 • □>t7>)', ;\'- 
^l/-, *'j7t;i/-7W) t<toT^fofe„ CIAV>^©^if©*Si5ct^CD^ 

?>-*'fy r -— ©U (Mann-Whitney U) lz £ o X W fiffi L (HS(S^2)o 
^fcHSS^J4-7(Zi?^^i^th^tffJi^^ h Ca- 5.0JV7 h «7oiT(SAS'f > 
a (SAS Institute Inc.), *'J— , S —7,iiu? j ±m) lz£<0ft 
o£ 0 tg^RSFtf) 'H-fv^VffiD:^ fe^W: AxCAp21 AxCALacZ f 

Mtfeg|gB©Hi|i, ^IP^^^rB^ff. fcJ^' PCNA-LI©&tft8¥#f& 2i¥© 
t t^Triti* Ltzimmm 6&£VF7 ^ Tit Mann-Whitney U 

X©iiJ^{it^T-it^Lfc (HflE0!l5)o 

enseal] pi6 ,NK4a :fc<fct/ t p2i Cip m^ct^ ^;i^tc££^;u±7»ii 
P i6 ,NK4a sfeii p2i cipi <D&fflmm&mmmmizm%irmmmttm*, t r?&jgs 

(RSF) tc, pl6 ,WH \ p21 cip \ ttzlt^mm lacZfc^tl^ft^t^ TO*^^ 
y*?^*. AxCApl6s AxCAp2U £tz\Z AxCALacZ £!»£-tf-£:o trpl6 1W£4a it 
{g^fcefctft: hm Cipi &&T*'e;tS&mXM77 : ; )IZ (?ti?ti AxCApl6 
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*s<fctf AxCAp21) ii x ^ffli>J;W«t#± (^»E^^ JfO^ B*) 
■fr tlfz (Terada, Y. et al., 1997, J. Am. Soc. Nephrol. 8:51-60) o 
ladt&te*1tn-Y'tZ>mkz.mT : r; (AxCALacZ) it, &mW± (J* 

MP, B#) fr^&^Ztitz (Kanegae, Y. etal., 1995, Nucleic Acids 
Res. 23:3816-3821)o MtimmMz.mTT S <t> -i 293*fflJ!§T- ©tinted; o 

TffllSlL.ffift-b^^AM^aiBji^t J; otH^Ufc (Kanegae, Y. etal., 1994, 
Jpn. J. Med. Sci. Biol. 47:157-166) 0 Ztl 6©ti5i^lO%FCS$ fctilO ng/ml 
Jfll'MRft^liSiH^ (PDGF) TfJWau [ 3 H]-TdRSl *) y&fr&MMlZ J; t) fflf&MM 
TvteJ %ft ofco mt^x.my^yp^ JVX(D in vitro mfc^&A#£V77 

; * 4 Kzmmmmiz xzwhiam*) & fre>fflfe\^ mcDjcffiiztzmztix^ 

3 (Terada, Y. et al., 1997, J. Am. Soc. Nephrol. 8:51-60) o 

mmmm c axcap16 s £ «axcap2 i^^fst, * ©tt t?4)vwhm 
\zm&\sX® mztitz m 1 )<, AxCAL&czx\t^m^misb^^tzo ^^xnih3T3 

mimzmtbtzo 

immm 2 ] P i6" ac4a * «tvp2i ci " »e^»*#ciA©*i!Bt;:;R{i:t-*s* 

^TOf^ (CIA) V^^©rt^I^{Zfe^rpl6 ,Nlt4a , P 21 Cipl , SfcttLacZfcfc^ 
CIA<0»^?SSfetTfc:^fo MttDBA/lJ^*£B#?-*->>l'X • »J/t- • -5 

iRSLfco ^Ilgn^-yv (D7-^> • ^ • -fe>*-, B#) 
£0.1M ftRlc: 2ig/il?iSI!ll/r«i07 0^ > hfS±7^jL^> r ('f 7hD 
>*t JKsU B#) iiftftLfco 8a»Ov^^©a^fflJC^aE©l00^14J6rt 

aijufeo 3mmm, wMzmttm*&T&%iLtz 0 2[eia©^^^^ioB 
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©^CD10B^©^©V%-rn^(Cfro3to 1" &£>*k AxCApl6, AxCAp2U 

t\(D-?t>*(D&m(Dmm 5 #d &&vmwm (uss^feuio a<d 

fcPi«<DBMfl*3?£l*&fTl^ ^ U-rje«MflfS (H3g5&fc <0 5 Ail) t3i^{iJCDg|gi5^| 

a^«EKi:filS©mjR; 4. WSSISHg£#-5&igtt£fl5 (Rosloniec, E.F. etal., 
1996, Collagen-induced arthritis, //? Current Protco Is in Immunology., J.E. 
Coligan et al. eds., John Wiley & Sons, Inc., NY. , 15.5. l-24) 0 #V7X© 

B*) T-$|£U S©^«{iTK101<*:«^i&S!l^ir 0^UA*L B#) t? 

$J/£Lfco &&©X»^*H\ SR0-M30 X-i£gigg (V7D>^ ML B#) £J8 
^T3.5mAT- 1 #HgXifcg7 -T ^ A (I±?l7^;PA, JUL B#) 'xCDitlggft 

T'fJt?^)^ AxCApl6, AxCAp21, fcith* AxCALacZ £v »>;*©J£Ir©MflS£ 
&J*U < r*l£©-^*2pe>RNA££jU&U 3S»te^Bt*t<fc»JcDNAtCiS*te^Lfco 

£itfc^©mRNAJ;i:, ^t5S^S^oiii!7ry ;u*Sf9!# LfcH 

©g«\ €tmi©^37Mlf;i:;5> £S£i&r#£fcfi7acZ«fc^£ 
#ALfc»£fcJt«LTs pl6 ,Mt4i $fc«p21 CiI>, iia^^ATSi:, mmmt^ 
*tfcafc#-f (0 2A, BisJiVOoJBiMaoilWBfex cft£>©CDKI 
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&xmiasizmt¥W&mizmLtz (p<o.o5) 0 mmooftmtz, ^m-^mmrn 

m^VXtltmtZt, AxCApl6®gvr>^-C"(i¥19-C2.40, ^ LTAxCAp215Q.fi 

mm&wbfrizteQife&bfcmmiz, cik^ox^^m-r^ztiz^-^xm^tzo 
AxCApi6tfe(iAxCA P 2i<z)^rn^{cj:5$!ia«s mB^mz^m. vtz'&xb* 
(DMfi ^^MizmmLtz (i2D) 0 

2 @i0M© 3 mm'&<D%.MMm<DMm$mmz x d . cwmw-? ox cdm 
bxiz, ®.M<DmM&&Tf&<Dv t> /ufimmzmmz nx^z z: t&w ^frizt* 
■otz (^3a~e) 0 mmiz, mw.Ltzg.Miz^xmm^mzmmLfz (03f~j) o 
MM¥&)tkmx\z, 2 m b<d$l&(d 3 mmmzmm l ^cia v <> xco^jg. £ io% u 

>i?*§fj*;i^ V > (pH 7.4) "T-MU 10%EDTAt:5JP<«£l&#. 

£-£JIU f^tfctOM- (4/zm) h^>U > • ity>T^filtl$L 

fco AxCApl6£fcfiAxCAp21T*MfiL£«li5-?f;^ AxCALacZS fcli^IAMtM 

^%m^^pm^tzmmm^tmm^mm^o±xiz^x,AxcApuxmm.L 
tz mm t axcap2i xmm 1 t mss© c mm^ * mtt> & o & 0 

[HM0IJ3] CIAiiSII^(c*3^^^f4+>-^ h*^f >CD^(c^1-pl6 ,N,C4a 

ciAt-{i, RA©^^iHi«i{z. mmMmfrz^tvxftwztizm-a&kv 

IL-lfr, Clk(Dffim<D£teffimX'$) Z> (Piguet, P.F. et al., 1992, Immunology 
77:510-514; Williams, R.O. et al., 1992, Proc. Natl. Acad. Sci. USA. 
89:9784-9788; Wooley, P.H. etal., 1993, J. Immunol. 151:6602-6607; Joosten, 
L.A.B. etal., 1996, Arthritis Rheum. 39:797-809) o ZZX, T^SOJKX 
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AxCApl6, AxCAp2K AxCALacZ *fcl±MAtt[*-effli« LtcMm&mWlZjBft 

h*K> IL-1/?, IL-6, :fc«fcOTNF-a0$gS4ii^fco 
^*fli^^m^a^*©^B{3^Lfco £*i£>©t^ h*^ >©mRNA?83ll^ 
;i/^^K¥(RT)-PCR(3ct^T^«ftfeo 

RT-PCR^W(Cfetf){Z, Isogen (B*v-X IflJJU 5*) laot, £RNA£H 
«ii»!Ri(fl«*»e>fllimtfeo Superscript IljUK^B* (7^7 • t->?JU*J—^ 
ffj-V—Z/i—ifs 5>K*N) {IctotlSliWDNA (cDNA) ££-J«U 

^;UT;i/^t K-3-U>B7*t KD^t-f (GAPDH) *JS«-r*»^tttPCR 25 
*M?;i/£*TlK t h P 16 IN,:4a *5<fctfp21 cip \ *J§iM lacZ, x">^IL-l/?, IL-6 
£J:tfTNF-a cDNA*Ji*i-rs»^k:{± x PCR 301M *;HHrofc 0 PCWJtJl 
fern^T? 1 #HU 58°C-C 1 72°CT'2^P^HS£L^o M^£7#D- 

^^;i/«SiacSfrT^lltT> xfi/-)A7DY-f K"«6Lfco1#gftPCR7 , 7>f 
V-©#M*JttJjrF©»t>-C*3 : t hpl6 ,,,lt4 \ 5' -AAC GCA CCG AAT AGT TAC 
GG-3' /W&m^ : 1 (-fe>>0 :fccfctf5'-GCA TGG TTA CTG CCT CTG GT-3'/gE?!j 
: 2 (T>^-fe>X) ; b hp21 cipl , 5' -ACT GTG ATG CGC TAA TGG C-3VIB 
: 3 (-t?>>0 i3«tt>*5'-ATG GTC TTC CTC TGC TGT CC-3' /@E?'J#-s§ : 4 
(7>ft>7);^HI lacZ, 5' -ACT TAA TCG CCT TGC AGC AC-3 VE*I« : 
5 (-fe>*) ££tf5'-CAT CTG AAC TTC AGC CTC CA-3'/I2#J#^ : 6 (T>^ 
-tr>*) ; V**IL-1/?, 5' -CTG AAA GCT CTC CAC CTC-3' /g^'JITf : 7 (-tr> 
43 ^^5' -GGT GCT GAT GTA CCA GTT GG-3' /iB^'JS^ : 8 (T>^-b>^) ; 
v£*IL-6, 5' -GAG ACT TCC ATC CAG TTG CC-3' /IB?iJ#^ : 9 
^5' -TTC TGC AAG TGC ATC ATC G-3' /IB#J§-t : 10 ; 
TNF-as 5' -GCC ACC ACG CTC TTC TG-3 : 11 43 <fc t>"5* -ATG 

GGC TCA TAC CAG GG-3' /S^JS-Sf : 12 (7>?-te>X) ; x"^^ GAPDH, 5' -AAG 
AAG GTG GTG AAG CAG GC-3' /SE?'JS-t : 13 (-tr > X ) & «fc 5* -TCC ACC ACC CTG 

ttg ctg n-y/mvm^ 1 4 cp>7-t>;Oo 
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g^0ffiMt-{iMt3^ai^ixfe (0 4), ^jBWC, AxCApl6^fc(±AxCAp21T-m 
^ofeo ■RMA*&ttaiRNA«-e«lipfl:Lfco GAPDHmRNA{±#»©Hffl!*»?,«f L < if 

2 ii i 3 arable ««i bfeciAv * *<0&jE©flsHSf *» ® ttjgfflitt 
-cawsu -8o°cr-«#ufco mtiim&WK (8v*) &®.&£-&x, 4%#y> 

iII/^^A7^fk K (pH 7.4) T?H£U 150 mM NaCl:fc<fcV0. 
->*^trl0nMh U^JfiK (pH7.5) f&^bT, H^IEfc-^IfilSi £«J3 >f > 
h Lfco & (3 ^ ti. 3= Int ML-1/? (LP-712 ; 4 

^-i^lfMiLT, *^5r-f *>a. • ^^^-^r^^-Hf^X h 1/7 h7 

^opbs^ (pH7.4) &&x*o.o2%mm<b7kmiz&^xnimbVT, mmmiz 

©W»B«©JBfc3ft<, lifc. »K«ttrtSH;:fcB#>£nfc (®5A~F) 0 Z\ti£ 
l«]bfS!:£&i££f7oTfc> AxCApl643J:t>*AxCAp21M©llii5©?tll(c 
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&li2>ll-l/3£tz\±im-a<D%i&&ftmzmfr^tc (H5G~L)o Z<D£r>lZ, }# 

mmmizjsvz&fc&y-j b^^xom^m.^ summit. cDKmmmmiz 

mmm 4 ] m cipl mfc^mxiz &z>v t>^?-mmmm#mm (rsf) <om 
mmm 

imcM&H^kXT? J <0 4 )\,7s AxCAp21 ^fflUt, p21 Cipl 0^pf\^MiM%Y(D 

mmizR&twmztkmLtzomxzttftztei^TT-' ; )ix Axiwi zmmikfc 
mm&£tz&ffi*mv%~cmmy]mm£ fzi±%&mBm&^ffi*%vrz 5£© y ^ v 

# (American College of Rheumatology) (D&*£ (Arnett, F.C. et al., 1988, 
Arthritis & Rheum. 31: 315-324) xm&mW V V V?- (RA) k&mZtltzo RSF 
IZZ.mcDiZmiZ'&^T&mLtgmLtz (Taniguchi, K. etal., 1999, Nature Med. 
5: 760-767) „ 

10%FBS*^tfJt»#T?RSF&#»ii»<*-e\ t h P 21 Ci|>1 ££tr7*5V * 

AxCAp2K £fc(ii$A5i£^£8ffcft^7 , 7V Axiwi 
fco /□ vitro )lZ&m£lZLm$&M<Z>MiOtznr>tz (Terada, Y. etal., 
1998, J. Am. Soc. Nephrol. 9: 2235-2243)o m^ffl!&O±18mS&&tfa<0t7 
?>7uy hMVfZ'rtitztZZ, p21 cipl ^eK(i AxCAp21&J8&£#fcifflllS-C 

ttnmzmmLx&t), kxM*m&£vtcM&T-&ftmtfomzntefr^tzo z 
nbnmmvmmzmmmmmzwmLtzo mmmmit 3 h-^<^xdm<oz 

^l:<t QMfeLtz (Taniguchi, K. etal., 1999, Nature Med. 5: 760-767) o Axlwl 

^m^^tzKs?(DmmtitmLx,KxCAm^^^tz^s¥0mmi±^Miznm 
zhx^tzo zomftmrni. rnkz^ztpj frxottmizmf^x^tz (H6) 0 
mums] p2i cipi &&*(DMm%mz&z>i!&Y(n7-x v-^^iz^^mm. 
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tzTtf h-^>ZlZ&mtZ^m&1) s ^Z.t>tltzo?ZT\77 : ; )1>X AxCAp21 
£ $ * £RSF.£ «fc Axlwl § jglfe $ * fcRSF© 7- # h - i, X iz «fc -5 ifflfl£?E * «fl 

5x10 s ©RSFlC 5xl0 7 PFU 07t; £>f AxCAp21 £fcfcfc Axlwl £ MOI 
100 TJ8*;£#fco 40ng/ml PDGF (v^>+f^A (Genzyme), <r> 

^"■J-y^*, ?tfa-fe v ^jHi) ££tr RPMI1640 50//MN- 
acetylsphingosine (*ntt*fiai, *R£) Lt T * r - > X *mm L tz 

(Mizushima, N. et al., 1998, Ann. Rheum. Dis. 57: 495-499)o 4 BiCli 

TVI/^fc h'/PBS-t-S^L Hoechst33258 (tl/dri7-7D-7X (Molecular 
Probes), J--^->, *Hf>jW) T-^febfeo h—>*£ig bfc*fflJ!S£;£ 

«-r5fcA65ooM©M£^BgT-ia^tfco mwmMfrt>&±MmdM*mmL, dna 

©*r>Hb £2% t # n - * ^f;uDNAmmr*i!jT-g?*ff L fee 

U*t&*R££nTV>SJ;3lc x RSF& N-acetylsphingosine HBMfc & *) 7 tit b — 
isZiZ£.2>MMW,1fimm£tltz (Mizushima, N. et al., 1998, Ann. Rheum. Dis. 
57: 495-499)o b-^X&BVfzRmZ, Hoechst33258£ & *)m<D 

mm#&vmfribft¥<D&mm*mm&fcifiWim2titz (ni7A)oRSF£, mmm 
m&&zzmm<DKxchm uoomod ztzimtmrncD Axiwi-eaaau 

H&izmm<Dm&*'n^>tz (^7Bi>ct^2C) 0 d*i<?><Z>RSF£, VJKXimgi 

(DRsmmttmbtz (mT^o^m^m^itizx^Tf^ti^T^b-^^^B 

#flR»RSF N AxCAp21{gffcRSF> *5«fclF Axlwlj^RSFiZ^ttST* b-^;*£jg t 
fc«©igi:>llftlUli£Hi^n^^oi(: (Ztl?tl 0.52±0.45%, 0.69 
±0.60%, 0.60±0.67%) o 
AxCAp21£«£i*-fcRSF, Sfcli»j|Btffll)fc Axlwl £«3fe£*&RSF©8fDNA 
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mm®taX>7\/*V-hMK^#- ftWtm ZtltzbK AxCAp21 * tz liAxl wl £ 
-B-fcRSFTJiir^fbLfeDNAii^m^n^^ofc (17E)o dfl ^CDjg^ii, RSF 

lt^So p2i cipi m&?<D&m%m&, r^h-^^iasmjE^its: 
P 2i ci «" mfc?mx 

6jli^©Jfl Lewisv y h 6 lmg ffl tf. butyricum ^MM LfzlOOjuW K * 

^/I'^'f^-efeftflW^bT'^jLyo hwgfi^ (aa) £§&2g£-y-£o ;n&©7y 

r©£fl$HAxCAp21£ N |HJ Df@{$©;£i&£AxCALacZ£r£At-£m3I£fT r> tz 0 mm 
rtate^HAlis lxlO 7 PFU ®7tV ^;U*£^i?£3I:ki&7k 50xd 
flJ^AUTfTofc, ae^AlillU 08f£&7B) £fc{±3[U (JBf£&8, 15, 
*S<fctf22B) ^ofe„ iftSI#Lfe7'yMt ig^C§IS5^©gS&a^U 
tgi^XziT^f^fiSLfe (Eden, W. andJosee, P. A., Adjuvant arthritis in rat. 
In: Current protocols in immunology. New York: John Wiley & Sons; 1996. 
Supplement 19) c ttMfrDMtt $ u*—9— T-frflUUfco &0£m&V>m&lZ, 

n^^*> mmmo&Mifiwtmztitzo mmioBm^x±x(D^ ^ hxm 

(08), dtiKSfU p21 cipI m&¥mA?v rT-tt, 1 tHl4S-¥^feii 3 m^-^ 
KWfc*>1\ »B8flS©KiEtt*jgK:»ft!l^iife (0 8, p<0.05) o lMP^rt(z3 
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lot^ilfc, £©£?£, p21 cipl (Dmmft^<DMfc?mXl± in vivo 

\z$m¥mizMtifLfc 0 mMffii± io%pbs-*;u v «j ^^^fla^^A^ 

>T-&£L£o r»iK«ft«M3«fcV(R#©J5£^tt, E#5tffl^©«Hil©8MS#fc:S 
&j6^gB{5zT*tH8JLfco H D&ft©fflJKfifll 1.8xl0- 8 m 2 *©i|M*i*ftfc§tftL 
fco^>?X©ft»©^Jgtta^Hu©IB«4^^oTs¥ffiLfc(Taniguchi, K. etal., 
1999, Nature Med. 5: 760-767) o 

n*>mmti i imfr2mm&gfLtz (®9a) 0 AxCALacz^fcte^s^zk-eaaJiL 

>^^lfl^©^jli:Pg-r-5#^©^ffl^iS^^nfe (E19B43J:i>'4C)o Sfcx 
^HiS^ffl^#©^^m^nfco ^tiCMU AxCAp21fMbfcHii5©rf^ 
M^-?r(±v 7&«©'flSfiti5«tV#«3*©g«J±K*k:iqi{BI*tiTi^fc (®9D)„ ;1 

^.tlFttSff^Si-aiUSIiiUfc^tt^Rtffl-RLfcaaniguchi, K. et al., 1999, 
Nature Med. 5: 760-767) o £fc^>;*;*©{tgt©Jg^&;*D:PT-M]Lfco 
Ax<ttp21MLfc»ffl5fc#JB£^fclacZ£>r (AxCALacZ) T?jl0.31 tfeMflISC 

*ttscne.©iimiitt±Tx- p2i cipi mte^vmA&MB&zmmizmMzvzz 
t^txi^ m i 0) o 
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%.mmmt¥Mffii±, mfevtzwx- (s^m) ^77ou io^m 
mi-hvoL, (ph 6) tpusfrm^j ?umx'mm-rz>mm&2mn->tzo 0.3% 

H z 0 2 > 10%iEm^^Jfil»$#tfPBS, iJcfc^lJtPCNA^y ^ n-^ifift (pCIO, It 
>^^;i/X /W^t^ (Santa Cruz Biotech), ti V 7 it )V =-T m) T-lB^Hg-T > 
^-Hfeo -©Jnmfc P 2l cipl h©|g^rM^(iP^?>PCNA^r^ K^(C 

*gi^u p2i cipl cDPCNA^^^^cs^^Pfl^-r^pj^fitig^^nr^s 

(Roos, G. et al., 1993, Lab. Invest. 68: 204-210; Chen, J. et al., 1996, 
Nucleic Acids Res. 24: 1727-1733) 0 H^^>it^^ftfi^ •> XlgGI/ifa 

(AP181B, T y#-±*>3j-)l (Chemicon International Inc.), 9-* 

;i/ * 2/ -t£ ( It If > y W # 9- 9 J n i/ — 7V>>i--^ (Southern 
Biotechnology Associates Inc.), ^. ># A, T^nv-ftl) i:-Y>^a.-^— 
htfco *S-&LfcJn;ft:tt, 0.02% 3,3' -di ami nobenzi dine tetrahydrochloride 

T-^fe^-B-feo tam-fct^v h**> «j >r*^rit^fe^^ofeo 2oo©r#BgiTO£i3ii 

tt, ±fM&4»0PC!lAB&«nilS©SW£- (PCNA^^U ^/9<<y=r LI) 
iULfc (Galand, P. and Degraef , C, 1989, Cell & Tiss. Kinet. 22: 383-392) c 

Knm&ffi&(Dmmmm&, AxCAj>2mmvtzWB<Dmmmm& *> AxCALacz 
mmbfzmm^mmmmx^^mmmxmm^tirz (mi ia^vi ib) 0 sm 

<DMm(Dm&*m$ktZ>WM^^Vy>?J (LI) £ N 3®m©$}&© 

mm&mx-mMLtzo zo^m, Axt^acZBwibfcWflscit'^ axcap2imsu 
feTO© pcna limits mcmmzTF i, tz mi ic) e mrnmm 

(DMS&fflMtiK m$&\z in vivo T*mm%&VX^2>Zt*7FLX^%> 0 
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>tb'^-p2i cipi laic 

>fctf*-p21 cipI iai§3- Kf-SDNAo 

mvtvj bjjj >(D%M*mm?%tc®>\,zm^z>, tsb (a) (c) ©vn-t 

(a) 1^*U>&#&*^-^ >tt-*-p21 cip, rStt&{Siit-i.^tlo 

(b) ^ U tf >f >t tf*- P 21 Cipl 3te«©#8f£W8iiJt-S 

(c) ^s^-t^ ^ , ;>'«c^^r^— >fctf*-p2i cip ' 

4. f|;&Jgl£§B«&©* W?^fC N Hf5fcJS2(Z|BttODNA, *feiiM^3tcgB« 
(a) ^^^';>«c#f4^ri--Hf^>t^^-p21 Cipl ^>y^H(;, Mlt 
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(a) +M ^ U >«#t$*±-^ >t£*-p21 cipl * w^fft, &*fci£ 

(b) I£ P 21 cipl ^w^JTlftKMiitsm *J:tF 

(c) »*taE*t««**&v>»^i:lt«U-C, ^p21 Cipl *>/<*f|g£ti 

(b) Mp21 cipl jfifc^OlEMM&tftai-rSXg, £J;tf 

(c) *4WK«*««*#*:v^»^i:Jt«Urs ^p21 cip ' «e^<oteM«i 

(a) rtBteOiM* D >«c#^^r^- 4fW >ht^-p21 cipl ite^cD^ 

(b) i^*-*-sH4&tftai-faxe, 43ctt>* 
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SEQUENCE LISTING 

<110> MIYASAKA, Nobuyuki 
KOHSAKA, Hi tosh i 

<120> p21(Cipl) used for treatment of rheumatoid arthritis. 

<130> C1-109PCT 

<140> 
<141> 

<I50> JP 1999-269579 
<151> 1999-09-22 

<160> 14 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 1 

aacgcaccga atagttacgg 20 



<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 2 

gcatggttac tgcctctggt 20 



<210> 3 
<211> 19 
<212> DNA 



WO 01/21793 



2/5 



PCT/JP00/06511 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 3 

actgtgatgc gctaatggc 19 



<210> 4 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 4 

atggtcttcc tctgctgtcc 20 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 5 

acttaatcgc cttgcagcac 20 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 6 

catctgaact tcagcctcca 



20 



WO 01/21793 



3/5 



<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 7 

ctgaaagctc tccacctc 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 8 

ggtgctgatg taccagttgg 



<210> 9 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 9 

gagacttcca tccagttgcc 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 
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<400> 10 

ttctgcaagt gcatcatcg 



<210> 11 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 11 

gccaccacgc tcttctg 



<210> 12 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 12 

atgggctcat accaggg 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 13 

aagaaggtgg tgaagcaggc 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 14 

tccaccaccc tgttgctgta 20 
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